Effects of postnatal ethanol exposure at different developmental phases on neurotrophic factors and phosphorylated proteins on signal transductions in rat brain.
Exposure to ethanol during development induces severe brain damage resulting in a number of CNS dysfunctions including microencephaly and mental retardation in humans and in laboratory animals. The most vulnerable period to ethanol neurotoxicity coincides with the peak of brain growth spurt. Recently, neurotrophic factors and/or their signal transduction pathways have been reported as a potential relevant target for the developmental neurotoxicity of ethanol. The present studies were designed to investigate the effects of ethanol given in various developmental phases during the brain growth spurt in rats. Rat pups were assigned to the three treatment groups and treated with 5 g/kg of ethanol for three days, on postnatal days (PND) 2-4, 6-8 or 13-15. Whole brain weights were reduced only in the PND 6-8 group concurrently with the reduction of GDNF mRNA in cortex in this group. BDNF mRNA expression was reduced in both the PND 6-8 and 13-15 groups, while mRNA expressions of NT-3 and NGF were unchanged in all three groups. Phospho-Akt level was mostly reduced in the PND 6-8 group. Both phospho-MAPK and p-70S6 kinase levels were decreased in all groups whereas no changes were observed in either phospho-PKCzeta or CREB level. The phosphorylation of Akt was immediately inhibited after single administration of ethanol, and its inhibition was correlated with variations in blood ethanol concentration. These findings suggest that GDNF and the phosphorylation of Akt play a possible key role in the ethanol-induced developmental neurotoxicity.